1-INTRODUCTION
The efficiency of a manufacturing firm (or a unit) has two components: technical efficiency and allocative efficiency. Technical efficiency (TE) measures the ability of the firm to produce maximal potential output from a given input. Allocative efficiency (AE) measures the ability of the firm to utilize the cost-minimizing input ratios or revenue-maximizing output ratios. A firm needs to be technically efficient in order to be allocatively efficient, and attaining both efficiency levels require economic efficiency (Coelli, 1996) . Studies on efficiency measurement decomposed technical efficiency further into pure technical and scale efficiency.
Scale efficiency measures the optimality of the firm's size where average and marginal products are equal (Forsund et al., 1980) . Scale inefficiency takes two forms-either increasing or decreasing returns to scale. A firm displaying increasing returns to scale (IRS) is too small for its scale of operation. Unit costs decrease as output increase. In contrast, a firm with decreasing returns to scale (DRS) is too large for the volume of activities that it conducts as a result unit costs increase as output increases. This paper is motivated by the increasing interest in identifying the inefficiency sizes and sources in operating industrial units . Analysis of Sugar industry inefficiency in Sudan at the current time is topical issue, as it matters how to increase the efficiency of sugar manufacturing in the country to compete with regional and international competitors. In the empirical research Data Envelopment Analysis (DEA) is the most common analytical tool to assess efficiency performance of productive units, based on inputs and outputs. In the sugar industry case we may consider the inputs number of labors, machines working hours, irrigated land area, whereas the output can be sugar output, and sugar cane production. DEA can be either input-or output-orientated. The input-orientated DEA method defines the frontier by seeking the maximum possible proportional reduction in input usage, with output levels held constant, for each firm. The output-orientated DEA method seeks the maximum proportional increase in output production with input levels held fixed. The two measures provide the same technical efficiency scores when constant returns to scale (CRS) technology applies, but are unequal when variable returns to scale (VRS) is assumed (Färe et al., 1994) .
2-Data:
The data employed in this study includes inputs and outputs for each production unit (a manufacture in our case) during the sample period 2006/2007 -2011/2012. The inputs include number of labors, machinery working hours, and irrigated area for sugar cane plantation (feddans). The output variables include sugar cane production (tons), and refined sugar output. Table ( 1) below illustrates productivity analysis during the sample period 2005/06 -2011/12 for the main major producers of sugar in the country. While there is no significant difference in the extraction rate of refined sugar between producers, however there is a significant difference between SSC and Kenana in the productivity of working machine hours and labor productivity, as the average productivity of Kenana is about four times that of SSC. However, with regard to productivity of Cane production Al-Genied producer out perform all producers in the group including Kenana. This result will be a focal point in our findings of efficiency performance in the coming section. 
3-M ethodology:
The DEA models differ according to difference in the shape of the efficient frontier. In this paper we employed two DEA models. We use the CCR (Charnes, Cooper, and Rohdes, 1978) , and BCC (Banker, Charnes, and Cooper, 1984 two directions, input-oriented approach that aims at reducing the input amounts by as much as possible at a given level of output, and the output-oriented, approach that maximizes output levels at a given input level.
In vector notation the input-oriented CCR model, with a real variable  and a non-
of variables can be expressed as:
subject to:
Where y 0 and x 0 are respectively the output and the input levels related to the specific manufacturing unit under investigation, and Y and X are matrices denoting output and input variables. The objective function in equation (1) specify the minimum value of the scalar  (the ratio of inputs to outputs) that satisfy the constraint in (2) whereas the constraints in equation (3) stipulate the minimization of inputs within a feasible region, and equation (4) imposes non-negativity constraint of the input and output weights.
The linear programming problem stated above has a feasible solution at  =1,
Hence the optimal , denoted by  * , is not greater than 1. On the other hand, since X>0, and Y>0, the constraint (4) forces  to be nonzero because y 0 >0. Putting all this together, we have
The input-oriented BCC model evaluates the efficiency of manufacturing units by adding to the constraints in (2) -(4), the new constraint 1   e , and solving for the minimum objective function in equation (1).
Illustration of the two basic models of technical efficiency measurement, CCR and BCC, can be shown in figure (1). requires urgent need to change the mode of management in the company. It seems controversial that Al-Genied manufacturer, even though under the management of SSC, its technical efficiency level is the same as that of Kenana manufacture. Since sugar cane in Al-Genied manufacture is produced by private farmers, whereas in the other SSC manufactures cane production is produced by the SSC manufactures, then the efficiency difference is due to the difference in the cane production efficiency (higher productivity). As a result, for the inefficient SSC manufactures need to adopt the same model of Al-Genied manufacture by allocating cane production to private sector. This is because even when manufacturing of sugar is efficient, while cane production is inefficient, the overall efficiency of sugar production falls bellow the efficiency level. However, when sugar manufacturing is below the efficiency level, and cane production is efficient, the overall efficiency level rise to higher level. A policy implication of this result is that cane production in the other SSC manufacturers (Assalya, Sennar, and New Halfa) need to be managed on commercial basis by renting the agriculture land with its infrastructure to private firms to produce sugar cane on commercial basis. necessitates an urgent need to change the mode of management in the company.
Figure (1)
Since sugar cane in Al-Genied manufacture is produced by private farmers, whereas in the other SSC manufactures cane production is under SSC management, then the efficiency difference is due to the difference in the cane production efficiency (higher productivity). As a result, the inefficient SSC manufacturers need to adopt the same mode of cane production as in Al-Genied by separating the management of cane production from sugar manufacturing management. A policy implication of this result is that cane production in SSC manufacturers: Assalya, Sennar, and New Halfa, need to be managed on commercial basis by renting the agriculture land with its infrastructure to private firms to produce sugar cane on commercial basis. 
